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PozpaxynkoBo-rpadpiuna poGota 3  kypcy  “Enextporexnika Ta
€JIEKTpOMEXaHIKa” BHUKOHYETbCS CTyJEHTaMU 3a HampsMOM MiAroToBku 151 —
ABTOMaTH3aIl1s1 Ta KOMI IOTEPHO-IHTEIPOBaH1 TEXHOJIOTII.

MeToto po3paxyHKOBO-rpadidHOi pOOOTH € TepeBipKa SKOCTI 3aCBOEHHS
CTYJACHTaMH BIAMOBIIHUX PO3ILIIB KypCcy W OTPUMAaHHS CTYACHTAMU MPAKTUYHHUX
HAaBHYOK IOAO0 PO3PAXYHKY CKIQAHUX E€JICKTPUYHUX KUI TMOCTIMHOTO Ta 3MIHHOTO
ctpyMiB. [Ipuctynatu 10 BUKOHAaHHS pOOOTH CIiJ MiCJisi BUBYEHHS HEOOX1JAHOTO
Marepialy Ta BHPIIIEHHS JOCTAaTHbOI KIJBKOCTI 3ajad 3 PEKOMEHJIOBAaHOI
JiTepaTypHu.

PospaxynkoBo-rpadiuna poOOTa BHKOHYEThCS Ha TIJACTaBl 3aBAaHHA Y
BIIMOBITHOCTI 3 BapiaHTOM, KWW BH3HAYA€THCS JIBOMAa OCTaHHIMHU Idpamu
3JIIKOBOI KHIDKKHU. Ko nBi octaHHl mudpu Ol 3a 50, TO 11 BU3HAUEHHS
HOMEpa BapiaHTy NOTPiOHO BiaHATH uncio 50. Skio nepenoctanus uudpa mudpy
— HyJb, CTYJIEHT BUKOHY€ BaplaHT, SIKUA BH3HAYA€THCS OCTAHHBOIO LH(pOIO
mubpy.

3aBlaHHsl CKJIAQJA€Tbcsd 3 TPboX 3a4ad. Ha mouaTky KOKHOT 3ajadi Cliif
HAaBECTH KOPOTKHM 3MICT 3aBJIaHHS, pO3PaXyHKOBY CXE€My Ta BXIJIHI JaHi
BIJINOBIJIHO JI0 3a/JaHOTO BapiaHTy. PucyHku, cxemu Ta rpadikd MamTh OyTH
BUKOHaH1 akypatHo. ['padiku 000B’SI3KOBO CIij KpecnuTu y macmradi. Ha ocsix
KOOpAMHAT HEOOX1THO BKa3aTH BIAMOBIAHI 3HAUCHHS 1 OJMHUIII BUMIPIOBAHHS.

[Ipu odopmieHHl po3paxyHKOBO-rpadiyHOi poOdOTH Tpeda HajxaBaTH
HEOOXIHI po3paxyHKoBl (opmynu. B xoal BupimieHHs 3agadi TpeOa aaBaTw
KOPOTKI TEKCTOBI MOSICHEHHS, 000B’I3KOBO HABOJUTH PO3MIPHICTh YCIX 3HAUJECHUX
Ipu PO3paxyHKy 3HaueHb. Pe3ynbTaTé OOYMCIIEHHS 3amUCYBAaTH 3 TOYHICTIO O
TpeThoi 3HadymIol udpu. Jlo3Bonserbest 0oopMIeHHS pOOOTH SIK B PYKOITHUCHOMY
BapiaHTi, TaK U 3a JOMIOMOTOI0 KOMIT F0Tepa.

Ha tutynpHOMY nHcTi pOOOTH CHiJ yKa3aTh Ha3By YHIBEPCUTETY Ta
bakynbTeTy, Npi3BUILE, 1HIIIATK Ta UG CTyAeHTa a00 HOMEp BapiaHTa. Y KIHII
po0OTH HEOOX1THO HABECTH CIIMCOK BUKOPUCTAHOI JIITepaTypH.



POBOYA HABYAIJIBHA ITPOI'PAMA

Hapuanwha mucrumina "EnekTpoTexHika 1 elekTpoMexaHika" BiTHOCUTHCS
10 IUKIYy HOPMaTHUBHUX IUCHMIUIIH B ramy3i 3HaHb 0502 «ABTOMatuka Ta
ynpasninus». Hanpsam miaroroBku 6.050202 «ABromaru3allis Ta KOMIT IOTEPHO-
IHTErpoOBaHI  TEXHOJNOTI», mpodeciiiHe  CcnpsMyBaHHS  «ABTOMAaTH30BaHE
VOPABITIHAS TEXHOJOTIYHUMHU TIpOIlecaMM», «ABTOMAaTHKa Ta aBTOMATH3allisl Ha
TPAHCIIOPTI»

I[MTPEAMETOM HaBuyanbHOI IUCHMIUIIHU € 3aKOHHM EJIEKTPOTEXHIKH, IO
3aCTOCOBYIOTH B €JICKTPOMEXaHIYHUX MPUCTPOSIX, KOMYTOBAaHUX B €JICKTPUYHI KOJa
MOCTIMHOTO Ta 3MIHHOTO CTPyMYy; MEPETBOPEHHS JAaHUX 3aKOHIB 100 MarHiTHUX
K1UI; KOHCTPYKIIS Ta IPUHIMI Al €JIEKTPOMEXaHIYHUX MPUCTPOIB.

3rigHo 3  kBadiikalifHUMU BUMOTamMu f0 creriaisHocti, METOIO
HABYaJbHOI JUCIMIUIIHA € TMIATOTYBAaHHS CTYACHTIB y Tally3l €JIEKTPOTEXHIKH Ta
€JICKTPOMEXaHIKH.

Bigmosigao mo metn, rooBHuMH 3AJJAYAMM HaBuanbHOI JUCHUILIIHH €
BHUBYCHHS CTYJIEHTAMU OCHOB €JICKTPOTEXHIKU Ta €JIEKTPOMEXaHIKH Ha PiBHI 3HAHb,
HEOOX1THUX IS 3aCBOEHHSI CHCTEMH B3a€EMO3B'S3aHUX MPOQUIIOIOYNX TUCIUILIIH,
3aCBOEHHS CTYJIGHTAMU OCHOB EJEKTPOTEXHIKM Ta EJECKTPOMEXaHIKM Ha piBHI
BMiHb, IOCTaTHIX JJIsl MPAKTUYHOI AISUIBHOCTI 3a (paxoM; 3HAHOMCTBO CTYAEHTIB 3
OCHOBAMM €JIEKTPOTEXHIKM Ta €JEKTPOMEXAaHIKW Ha PIiBHI, M0 MOIIUPIOE
npodeciiiHuil Kpyro3ip (axiBiis.

2. IHOOPMAIIMHUN OBCAT HABUAJIBHOI JUCIUITIJITHA

Po3ain 1. JliniliHi Ta HETIHIAHI €JIEKTPUYHI KOJIA TOCTIHHOTO CTPyMy

Temal. IIpenmer ta Mmeta Kypcy. OCHOBHI €Tanu pO3BUTKY €IEKTPOTEXHIKH Ta
eleKkTpoMexaHiku. JIkepena ta npuiiMadi eJIeKTPUYHOI €HEPrii.

Tema 2. OCHOBHI BHM3HA4Y€HHS €JIEKTPUYHUX BeIWYUH. BonpT-ammnepHi
XapaKTEPUCTUKHU. PexxuMu poOOTH €NEKTPUYHUX KiJ.

Tema 3. EnextpuyHi Kosa nocTiiHoOro crpyMmy. OCHOBHI 3aKOHU €JIEKTPUYHUX
KiT. TIOTYXXHICTH €NEeKTPUYHOTrO CTpyMmy. PIiBHSIHHS eHepreTMyHOro OanaHCy B
KOJIaX TOCTIHHOTO CTPYMY.

Tema 4. Cxemu 3'eqHaHHA JKepen 1 MpUAMadviB EJICKTPUYHOI  EHeprii.
ExBiBasieHTH1 IEPETBOPEHHS.

Tema 5. OCHOBHI METOAM PO3pPaxXyHKY JIHIMHUX €IEKTPUUYHUX KIJ MOCTIMHOTO
ctpymy. Meton 3akoHiB Kipxroda. Ilpunnun 1 meron HakimagaHHs. Merton
KOHTYPHHUX CTPYMIiB.

Tema 6. HemiHilHI €NEKTPUYHI KOJia TIOCTIHHOTO CTpyMy. 3arajibHi
BJIACTUBOCTI. P03paxyHOK HENIHIMHUX EJIEKTPUYHUX KUI TMPU PI3HUX CXeMax
3’¢IHAHHS €JIEMEHTIB.



Po3nin 2. OnHodasHi 1 TpudaszHi eneKTpUdHi Kojia 3MIHHOTO CTPyMY

Temal. IlepeBarn BHUKOpPUCTaHHS €JIEKTPUYHOI €HEPTii 3MIHHOTO CTPyMY.
dopMH  TOJAHHS  CHUHYCOIJAJIBHUX  EJIEKTpUYHUX  BeluyuH.  OCHOBHI
CIIBBIHOIIEHHS B KOJIaX 3MIHHOTO CTPYMY.

Tewma 2. Po3paxyHOK €IeKTPHUYHUX K11 3MIHHOTO CTpyMy. BekTopHi miarpamu.
SIBumie pe3oHaHCy. AKTHMBHA, peakTHBHAa Ta TIOBHA TMOTYXHICTh. bamaHc
MOTYKHOCTEH B KOJIaX 3MIHHOTO CTPyMY.

Tema 3. Po3paxyHOK €NEKTPUYHHUX KU 3MIHHOTO CTPYMY 3 BHUKOPHCTAHHSIM
KOMILUTIEKCHUX uuncen. [loOynoBa BEKTOpHOI JlarpamMd Hampyr B KOMILJIEKCHIM
TLJTOIIMHI.

Tema 4. Tpudaszui cucremu 3MiHHOTO cTpymy. OcHOBHI nepeBaru. Criocoou
3’eqHaHHs (a3 mKepell Ta nmpuiiMadiB. 3’€IHAHHS 32 CXEMOI0 “3ipka’ 3 HYJbOBUM
MIPOBOJIOM Ta 0€3 HhOTO.

Tema 5. Tpudaszni kona, 3’€IHaHI 3a CXEMOK “TPUKYTHHK’ . AKTHBHA,
pEaKkTUBHA Ta MOBHA MOTYKHICTh B TpU(Pa3HUX CUCTEMaX 3MIHHOTO CTPyMY.

Po3ain 3. Enextpuyni mammHau Ta anapaTtu

Temal. MaruiTHe mojie €NeKTpUUYHOTrO cTpyMmy. PoboTa enekTpomarHiTHUX
cu1. 3aKOH MOBHOTO cTpyMy. KprBa HamarHiuyBaHHs Ta METJs TiCTEPE3UCy. 3aKOH
€JIEKTPOMAarHiTHOI IHAYKIIIi. SIBUIIle CAaMOIHIYKIIIT Ta B3a€MOIHTYKIIII.

Tema 2. Knacudikaiis, OymoBa TtpaHchopmaropiB. I[lpuniun pobGoTu
onHodaszHoro  TpaHcpopmartopa.  OcHOBHI  cmiBBiAHOWmIEHHS.  TpudasHi
TpaHcpopMaTopu, aBTOTpaHCcPopMaTOpy, BUMIPIOBAIBHI TpaHChHOpPMATOpPH.

Tema 3. Enextpuuni mamuuu. Knacudikaiis. MammHu mocTiiHOTO CTPyMYy.
[Ipu3HauenHs, Oy0Ba Ta NPUHIIMM JTii €IEKTPUYHUX MAIIMH TOCTIHHOTO CTPyMY.

Tema 4. CuHXpOHHI Ta aCHHXPOHHI MAIIMHU 3MIHHOTO CTPYMY.
[Ipusnauenns, Oy0Ba Ta IPUHIIKI il CHHXPOHHOTO TpU(a3HOTo reHepaTopa.

Tema 5. Tpudaszui acuaxponui npurynu. [IpusHaueHHss Ta TpUHIUN il
Tpuda3HUX ACHHXPOHHUX ABUTYHIB. OCHOBHI CITIBBIJTHOIIICHHS B ACHHXPOHHUX
JIBUTYHAX.

IOPAJIOK BUKOHAHHS PO3PAXYHKOBO-I'PA®IYHOI POGOTU

3BIT CHiJi BUKOHYBaTHM Y BHUIVISAI MOSCHIOBAIBHOI 3allMCKU 3TIAHO 3
BUMOramMu J0 oOQopMIIEHHS HayKoBO-TexHIuHUX 3BIiTiB Ta OKP. Ilpuknaz
TUTYJIBHOTO JINCTA HABEJIEHO Y JOJIaTKy A.

[TosicHIOBasbHA 3aMMCKA TOBUHHA MICTUTH:

l.Becryn 3 orisaoM raigy3edl BUKOPUCTAHHS —€JIEKTPOMEXaHIYHUX —Ta
€JEKTPOTEXHIYHUX NPHJIAAIB 1 MPUCTPOIB Ta IHIIUX PO3AUIIB ILIOAO MNPOrpaMu
KypCy.

2. 3aBaaHHs 0 KOXKHOTO PO3JLTY, PO3paXyHKOBY CXeMy Ta MTOYATKOBI JIaHI.



3. Po3paxyHKH 3 JOKJIaJHUM MOSICHIOBAHHSAM KO>KHOTO €TaIly PO3PaxyHKIB.
Koxen eranm mnepeTBOpeHb Ma€ CYMPOBOKYBAaTUCS TrpapiuHUM 300paKeHHSIM
BIJIMOBIHOT CXEMH.

4. IlepeBipky oOuUMCIIEHb 3a JOMOMOTOI0 OajlaHCy TOTYXHOCTEeH (Ha
KOXXHOMY €Tarli 00YUCIICHHS).

5. Ilepernik nmiTepaTypH.

6. 3MmicT.

3ABJIAHHA 1
PO3PAXYHOK EJIJEKTPUYHOI'O KOJIA [IOCTIMHOI'O CTPYMY

3riHO 0 BXIIHMX JaHWX, HaBEJASHUX VY JnoAaTky b, pospaxysaru
CJIEKTPUYHE KOJO METOJOM HAaKJIaJaHHs, TOOTO 3HANTH CTPyMHU Yy BCIX TUIKax.
[IpoMi>KkHI pO3paxyHKH 3JIMCHIOBATH 3a JOIMOMOTOK METOAY €KBIBAJICHTHUX
nepeTBopeHb. IlpoBecTn mepeBipKy KOXKHOTO eTamy OOYMCIICHh 1 3arajibHOTro
pE3yNbTaTy 3a TOMOMOTOI0 OaJIaHCY TTOTYKHOCTEH.

TEOPETUYHI BIZIOMOCTI

EnexTpuuHe K0JIO TOCTIMHOTO CTPyMy B 3arajJbHOMY BUIAAKY CKIAJAETHCS 3
JUKEpPEJT eJIEKTPUYHOI €Heprii, CIOKMBAyIB €JIEKTPUYHOI €HEeprii, BUMIPIOBAJIILHUX
MPUIAJIIB, KOMYTalllMHOI anapaTypH, 3’ €IHYIOUUX JPOTIB.

JDicepeno eNeKTpUYHOI €HEeprii — 1€ MPUCTPI, y SKOMY BIIOYBa€eThCs
NEPETBOPEHHS B €JIEKTPUYHY €HEPTito 1HIIMX BUJIIB eHeprii. [ xepena enekTpuyHoi
eHeprii  xapakTepusyrTh enekTpopyuiiinow cwiow (EPC), BenuumHa sikoi
JIOPIBHIOE KITBKOCTI pOOOTH 3 TIEPEMILICHHS €JIEKTPUYHUX 3apsiIiB 1 TO3HAYAETHCS
miteporo E, a Takox BHYTPIIIHIM OMOPOM MEPEMIIICHHIO €IEKTPUYHUX 3apsiB Ry.
VY cnoorcusauax eneKTPUUHOI €HEPTIT eIEKTPUYHA SHEPTisl JKEPET MePEeTBOPIOETHCA
B MEXaHIuHy, TEIJIOBY, XIMIUHYy Ta IHII BUAM eHeprii. B 3aBgaHHi po3risgaeTbes
NPUKIAJ TEPEeTBOPEHHS EJNIEKTPUYHOI EHeprii B TEIUIOBY, a CIOXHUBayl
XapaKTEePU3yIOThCS €IEKTPUYHUM OTIOPOM Ta MO3HAYAIOTHCSA JTiTeporo R.

['padiune 300pakeHHS €NEKTPUUHUX KiJI, CTBOPEHUX 3 YMOBHUX IMO3HAYCHD
€JIEKTPOTEXHIYHUX MPUCTPOIB, HA3UBAETHCS NPUHYUNOBOIO CXEMOTO.

Micue 3’elHaHHS Ha CXeMi TPbOX 1 OUIbIIEe MNPOBIJHUKIB HA3UBAETHCS
gy3n0M. JIUIIHKA €JIEeKTPUYHOTO KOJa MK JIBOMa By3JIaMU HAa3UBAETHCS 2LIKOIO.

Enexmpuunum  cmpymom — Ha3UBA€TbCA  CIOPSAMOBAHE  NEPEMIIICHHS
EJIEKTPUYHUX 3apsiiiB, CUja CTPYMY IO3HAYAETHC JITEpor0 | il BUMIPIOETHCS B
amnepax (A).

EnexTpuuHi 3apsau yTBOPIOIOTH HABKOJIO cebe rmone. EHepreTH4Horo
XapaKTEPUCTUKOIO OyAb-IKOi TOUKH MOJS € nomeHyian eNeKTPUIHOro MOoJIs, KU
MO3HAYAETHCS JITEPOIO (¢ , BUMIpIOeThes Y BodbTax (B). [lin nanpyeoro na Oyns-
AKIA TUISHII eeKTPUYHOrO Koja PO3yMIIOTh PI3HICTh MOTEHIIATIB MIX TOYKaMHU,



0 3HAXOMATHCS Ha MeXax Iii€l minsHku. Hampyra mo3nadaerbes mgiteporo U,
BHUMIPIOEThCS Y BosibTax (B).
Ha puc. 1 300pakena ginsiHKa Koja, sika MicTuTh omip R 1 He mictuts EPC.
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Pucynok 1 - JlinsiHKa €JIEKTPUYHOTO KOJIa 3 OIIOPOM

['panuil AUISHKY MTO3HAa4YeH1 ToukaMu a Ta b. Hexail ctpym Teue BiJ TOUKH a
TO TOYKHU b. 3a BUSHAUYECHHSIM, HAMPyTa MK TOUKaMU @ 1 b JOpIBHIOE

Uab =Py =Py

Ha nminsgami xomna, mo He mae EPC, ctpym Tede Bijl TOUKH 3 OUIBIIUM
MOTEHI[1aJIOM /10 TOYKH 3 MEHIIUM TOTEHIiaioM. TakuM 4MHOM, MOTEHIial TOUKH
a ((,) OLTBIINIA 32 TOTEHIIIAJI TOUYKHU b ((Pp) HA BEJIUUKHY, 1110 JOPIBHIOE

Uab = IR.
Ile criBBiAHOIICHHS MOXE OYTH 3alUCAHO K

_Ya
R
1 HOCUTb Ha3BY 3akoxy Oma.

Koumyp enekTpu4HOTO KOja - 1€ 3aMKHYTHH IIISX, SIKAH MPOXOIUTH IO
JEKUTBKOX TUIKaX TaKUM YMHOM, IO H1 KA T'UIKA 1 Hi SIKUM BY30J1 HE 3yCTPI4atOThCs
O1JIbIIIE OJTHOTO pa3y.

300pa3zuMo HaUIpOCTILIE KOJIO, IO CKIAJAETHCS 3 OAHOI0 KOHTYPY (pHucC. 2).
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Pucynox 2 - Halimpocriiie e1eKTpru4He KOJIO0



Ko B HAWMPOCTINIOMY EJIEKTPUYHOMY KOJII YMOBHO MEpPEeMICTUTH Oynb
KU onip B Oy/b IKE MiClie, TO CTPYM, L0 T€4Ye B KOHTYPI, HE 3MIHUTHCSI.
KonTtyp, 300paskeHuit Ha puc. 2, MOXHa 300pa3uTH 1HILIUM YUHOM (puc. 3).
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Pucynok 3 - ExBiBaJ€HTHHI KOHTYD

PizHuns moreHmianiB Touok a 1 b mopiBHioe EPC; Tomi MokHa 3amucaTu
3akoH OMa JJIs1 3aMKHYTOTO KOHTYPY
E

R,+R’

llepwuii 3axon Kipxeogpa. AnrebpaiuHa cyma CTPyMIB B EICKTPUUHOMY
BY3JI1 IOPIBHIOE HYJIIO

7€ N — KIJTBKICTh BITOK KOJIa, 3’€JHAHUX Y BY30J1.

Ile TBepmKeHHS JOBOAMTHCS THM, MO y BY3JIl HE MOXYTh
HarpoMaJKyBatucs enekTpoHu.CTpyMu, WO Te4yTh JO By3Ja, 3BHUYAIHO
BBA)KAIOTHCA MMO3UTUBHUMH, A Ti, 1110 TEYYTh BiJl HHOTO — HETATUBHUMH.

pyeuui 3axon Kipxeoga. Anredpaiuna cyma EPC, mo aitote y Oyab-sKomy
3aMKHYTOMY KOHTYP1 €JIEeKTPUYHOr0 KOJIa, TOPIBHIOE alredpaiuHiii cyMl Hanmpyr Ha
OKPEeMUX IUISHKAX IIHOTO KOHTYPY

Z Ek = Z IkRk )
k=1 k=1

ae  n— kubkicts EPC y koHTYDI;

m — KUJIBKICTh JUISHOK KOHTYPY, IO MICTSTh OMOPH.

EPC, mo nitoTh y HanpsiMi 00xXoay 00Xoly KOHTYpPY, BBaXKalOTh TOAaTHUMU,
a Ti, WO AIIOTh y MPOTWUJIEKHOMY HampsiMi — BiJ’eMHUMHU. Hampyru BBakaroTh
JTOJATHUMH, SIKIIO BOHM CIOPUYUHEH] CTPyMaMHu, 10 TeUyTh y HANpsSIMKYy 00XO1y, i
BiJl'€EMHUMH — SIKIIIO COPUYUHEH] CTPYMaMH, 110 Te€UyTh Y 3BOPOTHiH OiK.



Ilpasuna exgisaneHmHux nepemeaopenp.

SKI10 B eeKTpUIHOMY KOJIl € UTBHULA, Ha SKIM JeKUIbKa OMopiB 3’ €aHaH1
MOCJIIOBHO OJIUH 3 OfAHUM (puc. 4, a), TO CTPyM Ha IIHA JUISHII HE 3MIHUTHCS,
SKILO YC1 OTIOPH 3aMIHUTH OJHUM €KBIBAaJCHTHUM OmopoM (puc. 4, 0).

I R R, Ry I Rexe
e T e S e D, I
a b a b
a) 0)

Pucynok 4 - ExBiBajieHTHE NepeTBOPEHHS AUIbHUII €JIEKTPUYHOTO KOja
3 MOCJI1JIOBHO 3’€THAHUMHU OTIOPaMH

a) 0)
Pucynok 5 - ExBiBajeHTHE NepeTBOPEHHS AUIBHUI €JIEKTPUYHOTO KOJa
3 MapaJIeNIbHO 3’ €THAHUMU ONIOPAMH

ExBiBaneHTHUN  omip MNpud  MOCTIAOBHOMY  3’€IHAHHI  €JIEMEHTIB
00UYHCITIOETHCSA 32 (HOPMYJIIOHO

SKI110 B €IEeKTPUYHOMY KOJI1 € QUIBHUIIA, Ha SIKIH JeKUIbKa OMOpIB 3’ €qHaHI
napajeiabHO OJIMH JI0 OJHOTO (pUC. 5, a), TO CTPYM Ha ITI€l AIIBHUII HE 3MIHIThCS,
SIKIITO BCI 111 OTIOPHM 3aMIHUTU HA OJIMH €KBIBaJICHTHUH (pucC. 5, 0).

Takuil ekBIBAJICHTHUH OIIp BU3HAYAETHCS 32 POPMYJIIOIO
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Skmo B eNeKTpUYHOMY KOJI ICHYIOTH JUISHKH, [0 TpH 3 €IHAHHI
YTBOPIOIOTH 3ipKy (puc. 6, a) abo TpukyTtHUK (puc. 6, 0), TO MOTEHIIATN
BIJIMOBIAHUX BY3JIIB Ta CTPYM, SIKMHA Teue y HUX, HE 3MIHHUTHCS, SKIIO OYyIyTh
BUKOHYBAaTHCh HACTYIIHI CIIBBIAHOIICHHS

— Ras-Rea - R. = Rpc R - R.= Rea"Rie
A s B ’ C )
R,g +Rpc + Ry R, g +Rpc +Rey R, g +Rpc+ Ry
Ry=Ry+Ro+aRe g g ir +ReRe g _p s +ReBs
C R, Ry
4 A
Ry
Rc AB
Rc RB
C B C ] B
a 0

Pucynox 6 - Cxemu 3’€THaHHS ONIOPIB: a — 31pKOI0, O - TPUKYTHUKOM

VY neskux BUMAJKaX CTPYM PO3TaTyKYEThCS y BY3JIi IO JBOX TIKaX Tak, SK
300pakeHo Ha puc. 7.

Iz RZ
—

[ _ [1 Rl
a b

Pucynok . 7. [lapanensHe 3’ € JHaHHS ABOX T'1JIOK
VY 1boMy BUNAAKY CTPYMH Y T1JIKaX 3pyYHO 00UHCIIIOBATH 32 (hOpPMYJIaMHu

N2 L=1—

'TTR 4R, 27 R, 4R,

[IpuHtunn Ta WMeTOJ HaKIamaHHA. Y JIHIMHUX ENeKTPUYHHUX KOJax
nocTiiHoro crpymy 3 pkepenamu EPC Ta omopamwu, BIAMOBIAHO OO HPUHLHUITY
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HAKJIAJaHHA, CTPYM y OyIb-sIKii TiJIbIll JOPIBHIOE anreOpaiduHiil cyMi CTPyMIB y Liif
r'UTBI (YACTKOBHUX CTPYMIB) MPH i1 KOXKHOTO JKEPEIa OKPEMO.

Ha npoMy npuHIuni ocHOBaHUM METOJ HAKJIaJaHHA, SIKUW MOJSATae y TOMY,
IO NPU PO3pPaXyHKY KOKHOI YACTKOBOI CXEMH 3aJIMIIAIOTH JIUILE OJIHE JIXKEPEIIo
EPC, inmi mxeperna 3aMiHSIOTH ONMOpPaMH, sIKI JOPIBHIOIOTh BHYTPIIIHIM OIOpam
BianoBigHUX mkepen EPC.

Jlns mpoBeNeHHsSI pO3paxyHKy M aHajizy HEOOXITHO 3HaTH HE TUIbKU
3HadeHHs 3amanux EPC, nmanpyr a0o cTtpywmiB, ajie 1 iXHI HampsMKd, TOMY IO
OCTaHHI BU3HAYAIOTh 3HAKH JIOJIAHKIB Y PO3PaXyHKOBUX BHpa3ax.

3a HampsAMOK CTpyMy NPUHMAIOTh HAMpPsSMOK TPSAMYBaHHS TMO3UTUBHHUX
3apsAiB. 3a HampsIMOK HAmpyrd MK JIBOMa TOYKaMU EJIEKTPUYHOTO Koja
MPUIAMAaIOTh HAMPSMOK BiJl OUIBIIOrO MOTEHIaly 10 MeHIIoro. 3a HanpsiMok EPC
MDK BHBOJAMHU JpKeperna MNPUAMalOTh HANPSMOK BijJ MEHIIOTO MNOTEHLIANTy [0
O1IBIIIOTO.

[Ipu po3paxyHKax ENeKTPUYHMUX KUT JIIHCHI HAMpPSIMKUA TOKIB B €JIEMEHTaX
KOJa B 3araJlLHOMy BUMAJKy HeBigomi. ToMy HEOOXiAHO MOMEpEeIHbO BUOpATH
YMOBHI1 MO3UTHBHI HANPSIMKU CTPYMIB y BCIX €JIEMEHTaxX KoJia. SIKIo B pe3ynbTari
PO3pPaxyHKY €JIEeKTPUYHOIO Kojia Mpu OOpaHMX YMOBHHUX MO3UTUBHHMX HAIPSIMKax
CTPYM Yy JaHOMY €JIEMEHTI Oyjae IMO3WTUBHUM, TO JIMCHUN HANpPsSMOK TOKY
301raeTbcs 3 OOPAHUM MO3UTUBHUM. Y MPOTUBHOMY BHUIIAJIKY A1MCHUI HANPSMOK €
MPOTUIIEKHUM OOpaHOMY. Y MOBHMI MO3UTHUBHUN HANPSIMOK HANPYTHU HA €JIEMEHTI
CXEMH EJIEKTPUYHOr0 KOJIa TaK0X BUOMPAETHCS JOBUIBHO (SIK IPABUIIO, 301ra€eThCs
3 HaNPSIMKOM CTPyMY).

Po3paxyHOK eneKTpUYHOTO KOJa METOJOM HaKJIaJaHHS TMPOBAJAUTHCA B
TaKOMY TOPSIKY:

1. 3 enextpuuHoro kojia BHIaNAOTh ycl Jxepena EPC, kpim oxaHoro,
3aMIHIOIOYH 1X BHYTPIIIHIMHA OMTOPAMH.

2. 30epiraroud B €IEKTPUYHOMY KOJI1 YC1 OMOPH, Y TOMY YUCII 1 BHYTPIIIIHI
OIIOPU JKEpEJ, BUKOHYIOTh PO3PaXyHOK €JIEKTPUYHOIO KoJja, TOOTO BHU3HAUYAIOTh
CTPYMHM B yCiX I'iJIKax KoJa.

3. IloniOHI po3paxyHKHU MOBTOPIOIOTH CTIJIBKU pa3iB, ckibku mxepen EPC e
y JaHOMY €JIEKTPUYHOMY KOJI1.

4. JlificHuii CcTpyM KOXXHO1 TITKM BiJ Jii BCIX JKEpeNl BU3HAYAIOThH SIK
anrebpaiyHy CyMy BIAMOBIIHUX YAacCTKOBHUX CTPYMIB, 3 YypaxyBaHHAM iXHIX
HanpsMKiB. [Ipy 1poMy SIK TO3UTHBHI NPUKUMAIOTh HAMpPSIMKUA CTPYMIB MEPILIOi
YaCTKOBOI CXeMHU. SIKIIO pe3yNbTYyIOUHil CTPYM Yy TLII1 3’ SIBUTHCSI HETAaTUBHUM, 11€
O3Hayae, U0 AIMCHUN HAMPSMOK € MPOTHIICKHUM TOMY, IO € Y MepIliid 4acTKOBIN
CXEMI.

[Ipn po3paxyHKax YaCTKOBUX CXEM JOIYCKA€ThCS 3aMiHA HAMpPSAMKY
JpKepena Ha NpoTwiekHUuM. OHaK y IbOMY BHIIAJIKY HICISI pO3paxyHKy YaCTKOBUX
cTpymiB ciig mnomidsaTd HampsMm EPC, a Takox HampsMu BCiX CTPyMIB Yy
PO3TJISIHYTIN YaCTKOBIM CXeMi Ha MPOTUIICHKHI.
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VY Oyap-sKOMy €IEeKTPUYHOMY KOJIi Ma€e 30epiraTucsi eHepreTHYHui OanaHc -
OamaHC TMOTYXHOCTEH: anreOpaidyHa CyMa MOTYKHOCTEH, BHUPOOIIOBAaHUX yciMa
JDKEepeiaMd  €Heprii B eNeKTPUYHOMY KOJIi, JOPIBHIOE apupMeTuyHil cymi
MOTY)XHOCTEH, CHOXHUTHX ycCiMa MpHUilMauaMu €Heprii, 1 BTpaT MOTY>KHOCTI Ha
BHYTPILIHIX ONOpax JHKepen

ZPIDK = ZPnp +ZAP’

abo
S EI=YRI; + YR, I?,

ne P . - IOTYKHICTb, Ka reHepyeThes mkepenom EPC,

P, - TOTYXHICTb, CIOXHMBaHA MNpHiiMadeM (BKIFOYHO BHYTPILIHI ONOPH

mxepen EPC);

AP - BTpaTu MOTY>KHOCT1 Ha BHYTPIIIIHLOMY OIIOP1 JDKEpeEna.

[Totyxnicts mxepena EPC Tpeba BBakaTh MO3UTUBHOIO 1 3alKMCyBaTH B
PIBHSIHHS OaJlaHCy MOTY)KHOCTEH 31 3HaKOM IUIIOC, SAKIIO MO3UTUBHUI HampsIMOK
cTpyMy 30iraeThcs 3 HanpsaMkoM Jii EPC. YV npoTuBHOMY BUIIAJIKY IO MOTYKHICTh
Tpeba BBaXKaTH HETaTUBHOI 1 3aIIUCYBATH 31 3HAKOM MIHYC.

[TPUKIIA/L PO3BPAXVYHKY

Busznauutu cTpyMu y riikax eneKTpU4HOTO KoJja, 300pakeHOro Ha puc. 8,
METOJIOM HAKJIQJaHHs 3TiTHO 3 HABEJACHUMH BXITHUMHU JaHUMHU. J[7s1 mepeBipKu
MPaBUIILHOCTI PO3PaXyHKY CKJIACTU OajaHC MOTY>KHOCTEH.

Rz
£ Ro3 y
§ [J=
Ez, Roz
'_RL' /_3 |j| Rs
NI
D I
E1, Roi )
_ R

Pucynok 8 - Po3paxyHKoOBa e€JI€KTpUYHA CXeMa
Bxigui gaui:

E\=7 B; E,=19 B; E;=3 B;
R01:O OM; R02=O,8 Om 5 R03:1,2 OM;
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R1:4 OM; R2:6 OM; R3:4 OM;
R4=4 Owm; Rs=3 Om; Rs=3 Om.

Po3B’si3anHS

Ockinpku BHyTpimHIM onip EPC Ta omip rinku, mo mictute EPC, BkimtoueHi
MOCTIII0BHO, TO MOXHA MIPUHHSATH, 110

R, =R, +R,, =4 Om;
R ,=R,+R, =6,8 Om;
R;=R;+R); =5,20m.

Bunosminumo cxemy B Ounbll 3pydHy s po3paxyHKy (puc.9). Koxue
JDKEpENIo eJIGKTPUYHOI €HEeprii MepeMiCTUMO Yy MekaxX TUIKM 10 By3na “4” i

BU3HAYMMO TaKHil HampsM, o0 TMOTEHIlladl YeTBEPTOTO By3jJa MOXKHa OyIo
npuiHITH piBHUM 0.

Buznauaemo onopu €KBIBaJIGHTHOT 31pKH

R, = Rs Rs _ 090m
R, +R;+Rg
R, = RiBs 120w
R, +Rs+Ry
R, = ReBs  _1o0m
R, +R;+Rg
R
—— L F——
R4 Rs
1 : 3
I
E3 E2 El
O © ®
4

Pucynok 9 - CnpoliieHa po3paxyHKoOBa cxema
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JUis  HaxoMKEHHS EKBIBAJIEHTHOTO OIOpPY KOXHOi YacTKOBOi CXEMHU
HEOOX1THO MePEeTBOPUTH TPUKYTHUK OMOPIB B €KBIBAJIEHTHY 31pKy (puc. 10).

Re Rye 0 Rse

Pucynox 10 - [lepeTBopeHHs TPUKYTHUKA OMOPIB (2) B €KBIBAJICHTHY
3ipKy (0)

1. PosristHemo mepiry yactkoBy cxemy (puc.ll), BumanuBmu 81 EPC 1
3anumuBIIM OJHY (E3).

Rs Rus 0 Rse
= =
R4 Rs Rys
1 — 2 — 3 v
> > M
¢ 2
A1 R3 R> R, 1 R3 T R2 Ri
y \ l
Es Es
® ®
4 4

Pucynok 11 - Ilepmia yactkoBa cxema

3HaiiieMo eKBIBaJIEHTHUH (3arajibHHI) OMip MepeTBOpeHoro koua (puc. 12).
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Ry, 4=R;+R,=5,20m;
Ry, 4=R,+R ;s =80wm;
Ry;4=R,+R; =49 Owm;
R
R

_ Ros 4Ry
0-4 =

= 3,039 Om;
Ro34+Ro 4

o = Roojoa T Ry = 9,439 Om.

D D

A

Pucynox 12 - ExBiBaJICHTHI EPETBOPEHHS MEPIIOT YACTKOBOI CXEMHU

RCKB

BusHaunBImIM €KBIBaJIEHTHHI OIIp, MOXKHA 3HaWTH cTpyMm uepe3 E; (1) 1

gyepe3 omopu R, 1 R;

I, = £y _ 0,318 A;
ReKB
=1, Ross 0,121 A;
Ry, s +Ry 5y
L=1 Rooa 0,197 A.

Ry 4 +Rg 5y
3HaiiieMo noTeHiiany By3mis 1, 2, 3 14

¢, =E;-L,R, = 1,347 B;
¢, =0 _1'3 "‘Ryg _I'2R45 = 0,821 B;

®; =@, —I; Ry —IR5 = 0,788 B;
¢, =0 B.
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' '

BusHauuBim Hanpyru (pi3HULI NOTEHINianiB), 3Haiaemo crtpymu I, I, I
yepes onopu Ry, Rs 1 Rg BiamoBigHO

Uy =¢, —¢, = 0,033 B; Igzﬁ:o,mm;
RS
' U13

U, =0¢,—0;= 0,559 B; [[=—== 0,186 A;
R6
. ' U12

U, =, —¢, = 0,526 B; =2 = 01324
4

3a pesynpTaTaMH pPO3PAXyHKY MPOCTAaBUMO HAIpsIMU CTPYMIB Ha MEpIIii
JacTKOBIH cxeMi (puc.11).

JInst mepeBipKky MPaBHJIBHOCTI PO3pPaxXyHKY IMEpIIOi YaCTKOBOI CXEMH
CKJIaJieMOo OajlaHC MOTY>KHOCTEH

P =E.l, = 0,954 Br;

n

P, =(5) R, +(1) Ry (1) Ry +(1y) Ry +(15) Ry + (I, ) Ry =0,95 Br.
Bananc notykHocTel 301raeThes, MOXuoKa

PH)K_PH
§ = ——-100=0,05%

JOK

He TmepeBuiye mpumycTumMoro 3HadeHHa (0<0,05%). Tomy MoxHa 3poOUTH
BHCHOBOK, 1[0 PO3PaXyHOK BUKOHAHO MPABUIILHO.

2. Po3paxoByeMoO ApyTy 4acTKOBY CXeMY 3 BKIIOUEHOIO E; 1 BiTKIIIOUeHUMH
E; 1 E;, a gam — tpeTto, BIAMOBIIHO 3 BKIIOUYCHUM JKEpesioM E; 1 BIIKIIOUeHUMHA
E; 1 E,. Po3paxyHku mNpOBOAMMO aHAJOTIYHO PO3PAaXyHKY IMEpIIOoi YaCTKOBOI
CXEMH.

3a pesynbTaTaMu PO3PAXYHKY Y KOXKHIA CcXeMi MPOCTAaBISEMO HaIpsSMU
CTPyMIB 1 CKJaJaeMO OallaHC TMOTY>KHOCTeH. Y BHUNAAKY, KoJu OanaHc
MOTY)KHOCTEH He 30iraeTbcsi, He0OXiJHO TepepaxyBaTH MOTOYHY YACTKOBY CXEMY
O1UJIBII PETENBHO.

3. BusznauaeMo fiiicH1 3arajibHi CTPYMH y TUIKaxX BXigHOT cxemu. J[Jis mboro
MPOCTaBUMO HAMPSIMKHA PO3PaXOBaHUX YACTKOBUX CTPYMIB y CXEMax 3TiHO
Hanpsimam EPC, sxi Biamosinaroth BxigHuMm gaHuMm (puc.13). He cmin 3abyBatu
3aMIHUTH HANpPsIMU CTPYMIB Ha MPOTUIICKHI, SKIIO BU 3MiHIOBaiM HanpsiMm EPC y
YaCTKOBIN CXeMI.
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=13

I [

Rs Re
—1 r—1
[—1 [—
R4 Rs R4 Rs
1H 2 —113 IH—F3{=—H3
A A
|::|R3 R> R, R3 \ R» R,
A\ \ y
E> Eq
@® ®
4 4

Pucynok 13 - Hanpsimu CTpyMiB y 4aCTKOBUX CXeMax

Tabnuisg 4acTKOBHUX, a TaKOXK PE3yJbTaTiB OOYMCIICHHS 3arajbHUX CTPYMIiB
HaBeJleHl y Tabn. 1. 3HaKu YaCTKOBUX CTPYMIB B aireOpaiuHiil cymi BU3HAYAIOThCS
BIIHOCHO HaNpSMKIB CTPYMIB MEPIIOi YACTKOBOT CXEMH.

Ta0mums 1
Tabnui 4acTKOBUX Ta 3araJlbHUX CTPYMIB
Ieprri Hpyri Tperi
YaCcTKOBI YaCTKOBI YaCTKOBI 3aranbHi cTpyMu, A
CTpyMH, A CcTpymu, A CcTpymu, A
I,=0,197 I, =0,999 I, =0,828 L =1+1 ~1I = 0,368
I,=0,121 I,=1,763 I,=0,368 L=L-L+I=-1275
I,=0,318 I, =0,765 I, =0,46 L,=1,-I, -1, =- 0,907
I,=0,132 I,=0,758 I, =0,028 I,=1,-1,-1,=-0,654
I, =0,011 I, =1,005 I; =0,396 I =1, +I;-1; = 0,62
I, =0,186 I, =0,006 I, =0,432 I, =1, —T,— I, = - 0,252

Ha BximHiii cxemi (puc.§) MNpoCTaBUMO HANpSMKH JIACHUX 3arajibHHUX
CTPYMIB y TJIKaX KoJia 1 CKJIaJIeMO 3arajibHui OajlaHC MOTY)KHOCTEH JJIsl EPEBIPKU
MPABIIIBHOCTI PO3PAXYHKY

P =-E[ +E,I, —E,l, = 18,922 Br;
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R +(I;) R, =18,92 Br.

bananc notyxxnocrei 3iifmoscs. OTxke, po3paxyHOK BUKOHAHUN IPABUIIBHO.

HaBenenuit mpukiag po3paxyHKy Mae 3aralbHUN XapakTtep. Biamosimi Ha
3alUTaHHs, K1 MOXYTh BUHMKHYTH IIiJ] YaC BUKOHAHHS PO3paxyHKOBO-rpadiuHoi
poOOTH, MOKHA 3HAWTH Y PEKOMEHIOBaHii JIiTepaTypH, 110 HaBEICHA y CIIHUCKY.

3ATIMTAHHA J1J11 CAMOITEPEBIPKI

1. flke 3’emHaHHA OMOPIB HA3MBAIOTh MOCIIJOBHUM, TapajelbHuM,
3MilIaHUM?

2. Chopmymoite 3akoH Oma Ta 3amuiIiTh WOro s AUISHKA KoJja, JJis
3aMKHYTOTO KOJIa.

3. Copmymroiite 3akonu Kipxroda ta 3anumits ix B anreOpaiyHOMY BHU/II.

4. BuknaaiTh NPUHUMII HAaKJIaJAaHHS Ta TOCHIJOBHICTh PO3PAXyHKY
€JIEKTPUYHOIO KOJIa METO/IOM HaKJa/laHHS.

5. Bukmamite 3MICT METOJIB PO3PAXyHKY EINEKTPUYHUX KUI 3 KiJIbKOMa
JDKepenaMu: MeToJ] 0e3mocepeJHhoro BUKOpUCTaHHA 3akoHiB Kipxroda ta meron
KOHTYPHHX CTPYMIB.

3ABIAHHS 2
PO3PAXYHOK EJEKTPMUYHOI'O KOJIA 3MIHHOT'O CTPYMY

JUJis eeKTPpUYHOTO KOJIa, 32 JAaHUMU JI0AaTKy B, BU3HAUNTH CTPyMH y TLITKaxX
KOJa Ta HampyrH Ha OKpPEeMHX JUISHKaX 3a JOTIOMOTOI0 METOIY KOMIUIEKCHUX
gyrcen. Ckimactu OanmaHC akTUBHOI Ta peakTUBHOI motryxHocTeil. [loOymyBatu
BEKTOPHY Jiarpamy CTpyMiB 1 Hampyr. Bu3HaunTH MOTY)XHICTb, SIKa BUMIPIOETHCS
BaTMETPOM.

TEOPETHUYHI BIJIOMOCTI

3minHumM cmpymom HA3WBAETHCS EICKTPUYIHHA CTPYM, PO3MIp 1 HAMPSMOK
SIKOTO 3MIHIOIOTBCS Y Yaci.

Y [OpOMHCIOBOCTI IIMPOKO BUKOPHUCTOBYETHCS 3MIHHHUH CTPyM, IIO
3MIHIOETHCS 32 3aKOHOM CHHYCa

i=1I, -sin(ot+y),

A€ 1 - MUTTEBE 3HAYEHHS CTPyMy, TOOTO 3HAYEHHSA CTPYMYy B JaHUA MOMEHT
qacy;

I - MakCcUMalIbHE 3HAaUEHHS CTPYMY;

® - KyTOBa 4aCTOTa 3MIHHOTO CTPYyMY;
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\ - moyaTKoBa (haza 3MIHHOTO CTpyMY, 1110 BU3HAYA€ 3HAYCHHS CTPyMYy MPHU
t=0;
(ot+y) - moBHa (asa, WO BU3HAYAE 3HAYCHHS CTPYMY y JAHHH MOMEHT
qacy.
Kymoea uacmoma Bu3Ha4a€eThCs 3a HOPMYIIOL0

ow=2n/T=2nf,

ne T - mepioa 3MiHHOTO CTPyMYy;

f=1/T - yacToTa 3MIHHOTO CTpyMYy.

[IpomMucioBa yacToTa 3MiHHOTO cTpyMy aopiBHIoe = 5011,

B enexrtpuili yacriiie KOpUCTYIOTHCS HE aMILTITyIHUM, a J1FOUUM 3HAUYCHHIM
EJIEKTPUYHUX BEIUYHH. [[iroyum 3HaueHHAM HAa3UBAETHCSA TAaKUM HE3MIHHUN y 4aci
CTPYM, MPH SIKOMY Ha aKTMBHOMY OTOpi 3a nepiofl T BUAUISETHCA Ta K KUIbKICTh
€Heprii, o 1 MNpu AIMCHOMY CHUHYCOilaJbHOMY CTpyMi. AMIUNTYJHE Ta Jif04e
3HAYEHHS 3B's13aH1 CIIIBBIIHOIICHHSIM

[=n

-5

Hexait y enekTpuuHoMy KOJI Tpu Hampy3l Ha 1i 3aTHCKadax
u=U_ sin(oot+\|1u) Tedye cTpyM 1=1I_ sin(cot+\|/i). Piznuus mowaTtkoBux ¢as

Halpyru y, Ta CTPyMY \; HAa3UBAETLCS KYMOM 3CY8Y (a3
o=y, ~V.

Sxmo vy, > y,, TO Hanpyra BUmepemkae 3a ¢asoro crpym. Skmo y, <y., T0

Harpyra BificTae 3a Gpazoro BiJ CTPyMY.

[Ipu po3paxyHKy Koja CHUHYCOiNaJbHOTO CTPYMY MOTPIOHO 3AiiCHIOBATH
pI3HI MaTeMaTW4HI Olepallii, Kl 3py4HO BHKOHYBAaTH 3 JIIOYMMHU 3HAYEHHSIMH
CTPYMIB 1 HaIpyT, PO3TJSAIA0YM iX SK BEKTOPH. 3HAYCHHS BEKTOPIB Yy IILOMY
BUIAJIKy OPIBHIOIOTH AIIOYUM CTpyMaM 1 Hampyram, a Mo4yaTkoBa (paza BU3HAYaE
MOJIOKEHHST BEKTOpa BIJHOCHO TMO3WTHUBHOI TOPU3OHTAILHOI OcCl KoopauHat. [Ipu
MO3WUTHBHIN (IO BUIIEpPEIKA€) TMOYATKOBIM (a3l BekTop oOepHEHUH Ha
BIJIMOBIIHAN KYT MPOTH PYXy CTPUIKH TOJMHHUKA, & TIPU HETAaTUBHIN (110 BIJICTAE)
- Y HAIpSIMKY PYXy CTPIJIKU TOJIMHHUKA.

Axmo B cuctemi koopauHaT XxOy (puc. 10) MOMICTUTH BEKTOp, TOBXKHHA
SKOTO JOPIBHIOE MAaKCUMAJIbHOMY 3HAY€HHIO CTPyMYy, IMijJ KyToM \ 10 oci 0x, To
IPOEKI[is 1OTO BeKTopa Ha Bich 0y MOpPIBHIOE 3HAYEHHIO 3MIHHOTO CTPYMY B
MOMeHT t = 0.
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Pucynok 10 - 300paxkeHHs CTPyMY Y CUCTEM1 KOOPAUHAT

SIKIO ySBUTH, IO TMOYMHAIOYM 3 MOMEHTY 4acy t=0 BekTop obOepTaerbcs
MPOTHU TOJAMHHUKOBOT CTPUIKH 3 KYTOBOIO IIBUJIKICTIO (0, PIBHOIO KYTOBIHA 4acTOTI
3MIHHOTO CTpyMY, TO MPOEKI[isl I[bOr0 BeKTOpa Ha Bich 0y JOPIBHIOE MUTTEBOMY
3HaYEHHIO CTPYyMY

i=1 sin(cot+\pi).

[IpakTUyHO OCl KOOpJIMHAT HE 300paKyIOTh, @ MPUINMAIOTh OJIMH BEKTOp 3a
BUX1IHUH 1 OYIyIOTh 1HIIII BEKTOPH BIJTHOCHO BUXIJHOTO BEKTOPY, 3 YpaxyBaHHIM
3cyBy a3, ToOTO OyayroTh BEKTOpHY Jiarpamy. BekmopHow Odiazpamoro
Ha3UBaIOTh CYKYITHICTh BEKTOPIB, 10 300pakatoTh cuHycoigaibHi EPC, Hanpyru
Ta CTPYMU OJHIET YACTOTH, SIKI BUXOJSITh 13 3araJIbHOT TOUKH.

Hanpuinan, sxmo u=U sin(o-t+¢), a i=I sinot, 10 MOKHA

300pa3uTH X BEKTOpPAMHM TaK, SIK MOKa3aHO Ha puc.l1.

U

P

¢

Pucynox 11 - BekTopHa giarpama

Ha puc. 11 noBx)uHU BEeKTOPIB MPOMOPIIIHAHI JIF0OUUM 3HAUCHHSM.

VY KoJil 3MIHHOTO CTPYMY ICHYIOTb TPU BUJU €JIEMEHTIB €JIEKTPUYHOIO KOJa:
PE3UCTUBHUM, IHAYKTUBHUMN Ta EMHICHUH.

Pezucmuenuii enemenm— 1€ €1€MEHT €JIIEKTPUYHOTO KOJIa 3MIHHOTO CTPYMY,
y SIKOMY BiI0yBaeTbcsi HEOOOPOTHE IMEPETBOPEHHS EJIEKTPUYHOI €Heprii B 1HIIL
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Buau eHeprii. OCHOBHUM NapaMeTpOM pPE3UCTHUBHOTO €JEMEHTY € aKTHBHHMA
omip R.

Inoykmuenuu enemenm - 1€ €IEMEHT €JIEKTPUYHOIO KOja, y SKOMY
B1JI0YBa€ThCSI 000OPOTHE NEPETBOPEHHS €IEKTPUUHOI €HEeprii B €HEPril0 MarHiTHOTO
noJisl. [HIyKTUBHUHN eIEMEHT XapaKTepU3y€eThCS BEIMUYMHOIO 1HIYKTUBHOCTI L.

€MHicHULL elemenm € €JIEeMEHTOM EJEKTPUYHOTO KOJja 3MIHHOTO CTPyMY, Y
AKOMY B1JIOYBA€ThCS TUMYACOBE OOOPOTHE HAKOMMYYBAHHS €JIEKTPUYHOI €HEeprii.
€MHICHUH €JIEeMEHT XapaKTEePU3YEThCsS BETUUHMHOIO eMHOCTI C.

Jlis TpakTUYHUX PO3paxyHKIB 3pYy4Hillle BUPaKaTH BEKTOPH CTPyMy Ta
HANPYTH, a TAKOX OMOPHU Ta MPOBITHOCTI KOMIUIEKCHUMH YUCIIaMH, B KX aKTHBHI
CKJIQZIOBl € NIMCHUMM 3HAYEHHSIMHU, a PEAKTUBHI - ysSBHUMH. [Ipum npomy 3HaK
YSIBHOTO 3HAYCHHS 3aJIC)KHUTh BiJl XapaKTepy PEaKTUBHOI CKIJIAJIOBOI.

VY pasi po3paxyHKy €JIEKTPUYHUX KUI 3MIHHOTO CTPyMy 3a JOIOMOTOIO
KOMIUIEKCHUX YHCEJI MOXYTh OYyTH BHUKOPHUCTaHI Ti JK caMi aHaJIITHYHI
CHIBBIJHOIIEHHS 1 METOAM PO3PAXYHKY, IO W TPH PO3PAXyHKY KiJI MOCTIHHOTO
CTpyMy.

[Ilo6 mpencTaBUTH 3alaHy B TPUTOHOMETPUYHIA (POpPMI CHHYCOITATBHY
BEJIMYUHY

1=1_sin(ot+y)

3 MOYaTKOBOIO (a30i0 \y KOMIUIEKCHUM YHCIIOM, 300pa3uMo ii Ha KOMILJIEKCHIM
mtomuHi (puc.12).

-|-j A

Pucynok 12 - 300pakeHHsI CHHYCOiJaJIbHOI BEJIMYMHHU HA KOMILJIEKCHIN
IUIOILMHI

Benuunna j - 11e mTy4HO BBEEHA BeIMUMHA, j=+/—1.
3 moyaTKy KOOpAMHAT MiJ KYyTOM \ JO OCl MIMCHUX BETUYHMH MOOYITyeEMO
BEKTOp, JOBKMHA SKOT0 B MacluTall YMCENbHO AOpiBHIOE 3HaueHHIO [ . Kinenp

IIbOI'0 BEKTOpa 3HAXOJMUTHCS B TOUIIl, SKIHA BIJMOBIAA€ KOMIUIEKCHE YHCIIO, PiBHE
KOMILUICKCHIM aMILTITY Il CHHYCOi1aJIbHOTO CTPYMY
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— v
I,=1,".

JIoB)KMHAa BEKTOPY Ha KOMIUIEKCHIA IUIOMIMHI B MaciiTabi JOpiBHIOE
A1I0YOMY 3HAYEHHIO CUHYCOiJaTbHOTO CTPYMY

I=Im _jeiv,
2

3actocoByeTbcsi  Tpu  (HOpMH  3amMCcy ~ KOMIUIEKCHOTO — 3HAY€HHS
CHUHYCOI1aJIbHOI BEJINYUHHU:

- IOKa30Ba
I=1e";
- TPUTOHOMETPUYHA
[=Icosy+ jlsiny;
- anireOpaiuHa

I=T+jl’,

ne I'=1Icosy - milicHa CKJIagoBa KOMIUIEKCHOTO 3HAYEHHS CHHYCOITAIBLHOTO
CTPYMY;

["=1Isiny - ysBHAa CKJIaJ0OBa KOMILJICKCHOTO 3HAYEHHS CHHYCOIJabHOTO
CTpyMYy,

I=(I)*+(I")* - MOZYIb KOMILIEKCHOTO YHCIIA;

4

Y= arctg? - apryMEHT KOMILIEKCHOTO YHCIIa.

[Tepexin Bim moka3oBoi (GoOpMH 1O TPUTOHOMETPUYHOI BUKOHYETHCS 3a
normomororo ¢opmynu Eiinepa

e’ =cosy + jsiny.

Posrnsuemo  3akoH  Oma a1 €IEMEHTIB  €JIEKTPUYHOIO  KoJia
CUHYCOITAILHOTO CTPYMY.

1. Pe3uctuBHuii enemenr (puc. 13).

Bubepemo no3uTHBHUI HAIIPSIMOK CUHYCO11aJIbHOTO CTPYMY

ip =1, sin(ot+y,)
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y PE3UCTUBHOMY €JIEMEHTI 3 TOCTIHHUM OmopoM R TakuM, IO CHIBMAga€e 3
[IO3UTUBHUM HAIIPAMKOM CHHYCOIQJIBHOI HAIIPYTy, NPUKIIAAEHOL 10 €JIEMEHTA.

IR

Pucynok 13 - Pe3ucTuBHUI €1EMEHT

VY mpoMy BumIanky, 3a 3akoHoM OMa, IS MUTTEBUX 3HAueHb HAINpPyTH MU
CTPYMY CIIPABEIJIMBE CITIBBITHOIIICHHS

up =Riy
abo

up =RI sin(ot+y,)=U,_ sin(ot+y,),

y SIKOMY aMILUTITY¥ 3B's3aH1 ciiBBiiHOmeEeHHsAM U_ =RI__, a iXHI moyaTkoBi ¢a3u
OZIHAKOBI Y =\;.
VY xomruieKkcHii popmi CTpyM 1 Hanpyra MarOTh BUTJISI

IR = IRejWi ; UR = URCjwu .
BekTopHa niarpama 300paxkena Ha puc.14.

+‘]- A

Pucynok 14 - BektopHa giarpama cTpyMy 1 HAalpyru Ha pe3UCTHBHOMY
€JIEMEHTI
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3axon OMa B KOMIUIEKCHIH (opMi Ma€ BUTIISIA

Ur =RlI,.

Sk BUAHO 13 CIIBBIJHOIICHHS, Ha AKTUBHOMY OTOpl CTPyM 1 Hampyra

30iraroThcs 3a ($hazoro.
2. InpykTuBHUN eneMeHT (puc.15).

i,
L

L5 |U

Pucynok 15 - [HIyKTUBHHI1 €J1€MEHT
CuHycoigaJIbHHUM CTPYM B 1HAYKTUBHOMY €JIEMEHTI TOPIBHIOE
ip =1, sin(ot+y,).

3a 3aKOHOM EJICKTPOMArHITHO1 1HAYKIIi MpU MPOTIKaHHI CTPYMY 3'IBUThCS
Hampyra
di : T :
u, = Ld_tL = oLl cos(ot+y,)=U, _sin(ot+y, + 5) =U,, sin(ot+vy,).

AMIuTyin Hampyru i cTpymy 3B'si3aHi crmiBBiHOmeHHsIM U, =oLl, _, a
e : . T
IXHI I04aTKOBI ()a3u — CMIBBIJHOIIEHHAM Y =\, +—.
2
Jlnst 1ifouux 3Ha4eHb OJIEP>KUMO BUPA3H, PO3AUIMBIIM aMILTITYIU HA 2

U, =oLl, =x,I,,

ne X, = oL - inoykmusnuu peakmusnuu onip.
BexTopHa nmiarpama mae BUTTIS, SIK Ha puc. 16.

BexTop Hanpyru BurnepepKae BEKTOp CTpPyMy Ha KyT 3CyBY a3 ¢ = g

[IpencraBuMoO CTpyM 1 HAPYTy B KOMIUIEKCHIN Gopmi

[ =T elvi T = iy
I, =1, 1a U =Ue™™".
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Pucynok 16 - BekropHa niarpama cTpymMy ¥l Hapyru Ha 1HIYKTUBHOMY
€JIEMEHTI

3akoH OMa B KOMILJIEKCHIM popMI Ma€ BUTIISIA

U, =oLI, e = ooLILej("’i”/ 2),
abo

UL = j(’OLiL = jXLIL )

ae  jX; = joL —KOMIJIEKCHUI omip 1HIyKTUBHOIO €JIEMEHTA.
3. €mHuicHui enemeHT (puc. 17).

Ic
-

C — | Uc

Pucynok 17 - EMHICHMIA €TTEMEHT

Skmo Hampyra MK BHUXOJaMU €MHICHOTO €J€MEHTa 3MIHIOEThCS IO
CHUHYCOINAJIbHOMY 3aKOHY

u, =U,, sin(ot+y,),
TO CHHYCOI/IalIbHUI1 CTPYM Ha HbOMY JIOPiBHIOE

i,=C d(;c =wCU, cos(ot+y,)=1, sin(cot +y, + g] =1, sin(ot+y,),
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A€ aMIUNTyau 3B's3aHl coiBBigHomeHHAM [ =wCU_ , a mnoyatkoBi (asu

T
\|,I1 = ‘.|,lu + 5.
JIns iF0YrX 3HAYCHB BIJIIOBIIHO
1
UC = (DC IC = XCIC’

BekropHa niarpama mae BUTIISA, Sk Ha puc. 18. Hanpyra Bijgcrae no ¢asi Bix

T
CTPYMY Ha KYT ¢ =; —V, =

[IpencraBuMO CTpyM 1 HAIPYTy B KOMIUIEKCHIH Gopmi

I=Ie";
U, =Ue".
+7 A

Pucynox 18 - BektopHa miarpama Hanmpyru Ta CTpyMy Ha €EMHICHOMY €JIEMEHTI

3akon Oma B KOMIUIEKCHIM (hopMi JJIsl EMHICHOTO €JIEMEHTa Ma€ BUTJIST

. 1
Uc=—+I1c¢;
oC
. 1 . o
Uc: Ic:_JXCIc,
oC
1 . o . .
hi(S — C = —JX, - KOMIIJIEKCHHH OIIIP EMHICHOT'O €JIEMEHTA.
J[Q)

EnextpuyHi mporiecu B pe3UCTUBHUX, IHAYKTUBHUX W €MHICHUX €JIEeMEHTax
pi3H1 3a (PI3UYHOIO TPUPOJIOI. Y PE3UCTUBHHUX €JIIEMEHTaxX Bi0YyBa€ThCS
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HEOOOPOTHE TEPETBOPEHHS €NEKTPUYHOI eHeprii B iHmN BuAu eHeprii. Cepemns
HIBUAKICTE HEOOOPOTHOTO NPOIECY MEPETBOPEHHS €HEprii B PE3UCTUBHOMY
€JIEMEHTI BUBHAYAETHCS aKTUBHOIO TIOTYXKHICTIO P.

B iHaykTMBHOMY W €MHICHOMY e€J€MEHTax BiAOYBa€TbCS MEpPIOAUYHE
aKyMYJIIOBaHHS €HEprii B MarHiTHOMY 1 €JEKTPUYHOMY MOJISIX, a MOTIM €Hepris
MOBEPTAETHCSI B 30BHIIIHIO I0J0 LUX €JIEMEHTIB YacTHUHY Koja. Y TaKux
eJIeMEHTaxX He BiJ0yBaeThCs HEOOOPOTHOTO MEPETBOPEHHS EIEKTPUUHOI e€Heprii B
1HII BUJIU, TOOTO aKTHBHA MOTYXKHICTh P jopiBHIOE Hymt0. EHEpreTuyHi nponecu
B IHAYKTUBHOMY 1 €MHICHOMY €JE€MEHTaX BH3HAUYAIOTHCS PEAKTUBHOIO
IHIYKTUBHOIO MOTYKHICTIO (O 1 pEeakTUBHOIO €EMHICHOIO IIOTYXKHICTIO Q.

[loBHa MOTYXXHICTh KOJAa 3MIHHOTO CTPyMYy JOpPIBHIOE HOOYTKY MAIFOUHMX
3Ha4Y€Hb HANPYTHU 1 CTPyMY
S=UI.

KomruiekcHe 3HaueHHsI MOBHOI MOTY>KHOCTI OTPUMAEMO, SKIIO MOMHOXHMO
KOMIUJIEKCHY Halpyry Ha CIOIy4YeHe KOMIUIEKCHE 3HAUEHHS CTPYMY

S=Ul .
CHOqueHe KOMIIJICKCHEC 3HAUYCHH CTPYMy I BlI[plBHHCTBCH B1 I 3HAKOM
apryMeHTY:

[=TeVi; I*=1e V.

KomiiekcHe 3HaueHHs OBHOI1 HOTy}KHOCTi

S= UT* = Uel¥r . [e Vi = ULe/Vu Vi) = Qei®
VY TpuronomeTpuuHiii hopmi
S=Scos¢@+ jSsinp=P + jQ,

ne P =Scos@ - akTuBHA NOTY>KHICTh KOJIa;
Q =Ssin@ - peakTUBHA MOTY>KHICTb KOJIA;

S=+/P?+Q’ - IOBHA NOTYXHICTh KOJIA.

[Ipy aKkTUBHO-IHIYKTUBHOMY XapakTepl HaBaHTaKeHHs 3HaK mnepen jQ

MO3UTHBHUM, TPU aKTUBHO-€EMHICHOMY - HETaTUBHHUI.

bananc nomyxcnocmi B KOJl CHHYCOiJATbHOTO CTPyMYy, IO MICTHUTh
JOBUJIBHE YHCJIO JDKEpeNl €Heprii 1 CIOoXHBadiB €Heprii, TOOTO pPEe3UCTUBHUX,
IHIYKTUBHUX 1 EMHICHUX €JIEMEHTIB, O3Ha4ae, 110:
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- anrebpaiyHa cymMa aKTUBHHX MOTY>KHOCTEH YCIX JKepesl eHeprii J0piBHIOE
apumMeTuyHii CyMi TOTYKHOCTEH YCiX PE3UCTUBHUX €JIEMEHTIB

P =>P =>U]IT cosq):ZRIf{ ;

- anre0OpaiuHa CcyMa pEakTUBHUX IMOTY)XKHOCTEH YCIX JDKepen eHeprii
JOPIBHIOE PI3HUII MK apU(PMETUYHOIO CYMOIO PEaKTUBHUX IMOTYXHOCTEH BCIX
IHAYKTUBHHUX €JIEMEHTIB 1 apu(PMETUYHOIO CYMOIO PEaKTUBHUX MOTY>KHOCTEH ycCiX

€MHICHUX €JIEMEHTIB
2.Q,=2.Q, -2Q, .

JonaHok anreOpaiuHoi CyMH AaKTUBHUX 1 PEAKTUBHUX MOTYXHOCTEH
mxkepena EPC 3anucyetbest 31 3HaKOM 47, SKIIO MO3UTUBHUN HAMPSMOK CTPyMY
30iraerbes 3 HanpsaMmkoM Aii EPC, 1 31 3HakoM “-”, sikuio HanpsaMku ctpymy 1 EPC
He 301raroThCsl.

bananc noTyXHOCTI B KOMIUIEKCHiH (opMi: anreOpaiuHa cyma KOMIUIEKCHUX
MOTYXKHOCTEH yCiX JpKepesd eHeprii AOpiBHIOE apu(METHUHIN CyMi KOMILIEKCHUX
MOTYXKHOCTEH YCiX CIIOKMBayiB €HEPTii:

28, =XU,I,=%8,=%0U,I, .

3HaKM MTOJIaHKIB anreOpaidHOi CyMH KOMIUIEKCHUX TOTY)KHOCTEH DKepen
eHeprii BUOMPAIOThCS 3a TUM K€ MPABWIOM, IO 1 JJIi aKTUBHUX 1 PEaKTUBHHUX
MOTY>KHOCTEM.

S=UI =P+ ;Q;
2,
P =) RI%;
_ 2 2
Q= ZXLIL - ZXCIC'
JUis CHoXKuBa4iB — PE3UCTUBHUX, IHAYKTUBHUX 1 €MHICHUX €JIEMEHTIB
MO3UTUBHI HANPSMKH HAMpPYT 1 CTPYMIB 3aBXKAM BHOUPAIOTHCS OJTHAKOBUMU, TOMY

BCl CKJIQJIAIOThCS 3 CYM Yy IpaBUX YaCTHHAX PIBHOCTEH 1 3aMUCYIOTHCS 31 3HAKOM
G‘+3’.

[TPUKJIAJL PO3PAXYHKY

Po3paxyBaTu €JIeKTpUYHE KOJO CHHYCOINaJbHOTO CTPYyMy 31 3MIIIaHUM
MOETHAHHAM MPUIIMaYiB 100 CXeMH, 300paxkeHoi Ha puc. 19. Buznauutu crpymu

I,,1,,1, y rikax xoxa, Hanpyru Ha aiasHkax komaa U, Uy, ; aKTUBHY, PEaKTUBHY

Ta TOBHY MOTYKHOCTI 1 MOOY/TyBaTH BEKTOPHY JlarpaMy Ha KOMIUIEKCHIH IJIOIIUHI.
Cxactu 6ajmaHC OTYKHOCTI.
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(7 Rl
Ry S
® - .

Pucynox 19 - EnektpuyuHe K0OJ0 3MIHHOTO CTPyMy

3anane:

E=100B; f=50Tu;

R] = O; R3 =20 OM;
C = o0, C,=159 MI(CD;
L;=95 Ml n.

Po3B’s13aHHs.
Bupazumo onopu riJiok kojia y KOMIUIEKCHIHN dopmi

Z=R+tjX=2e""; Z=JR>+X7*; tg(p=§;
.1 1

Z,=—j =i —=-}20,030m =20,03¢ " Om;
2nfC,  "2.314-50-159-10"

Z,=R,+2nf Ly==20+j2-3,14-50-95-10 = 20 + 29,83 OM=35,91e"*'® Om;
[ToBHMI1 omip KOJIa TOPIBHIOE

S 232y 20037 P 35916IF 71907
Zy+Zy  —j2003+20+]2983 5 p7.i26il

—32.3¢ 75599 O

Bupaszumo 3agany nanpyry U = E y BekTopHiil ¢opmi. SIKimio mouaTkoBa
¢daza Hanpyru He 3a/4aHa, TO i MOKHA NPUWHATU TaKolo, IO JOPIBHIOE HYIIO, 1
pO3TalllyBaTH BEKTOP HANpPYrd TaKUM YHUHOM, 0O BiH 30iraBcs 3 IMO3UTHBHHUM
HaMpsSMKOM JIHCHOI OoCl. Y IIbOMY BUIIAJKY ysIBHA CKJIaJ0Ba KOMILJIEKCHOTO YHCIIa
BIJICYTHSI: U=U=120 B.

Buznauumo cTpym y Hepo3rainyKeHii 4acTHHI KoJia
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= =31 A

iU 100
Lz 30,3 1999

Crpymu 1, i 1, y mapanenbHuX riJikax MOKyTh OyTH BU3HAUYEHI 32 CTPYMOM Y
HEpO3raTyKeHii YaCTHHI Koja

.. 7 0 01 j56.18° oo
By =i, 2 =3 eiey 321 = 4,99¢1%0" A;
Z,+74 22’27ej26.11°
. . Z . o _j900 . [}
I =1 =2 =31 20,03¢ =2,78e P18 A
2, + 75 22’27ej26.11°

BuszHaurMo MoTy>KHOCT1 BChOTO KOJIa i OKPEMHUX T1IIOK

x
S=U1, =100-3,le "% =310e 7% BA.

Ha puc. 20 HaBeieHO BEKTOpHY JiarpaMmy CTPyMiB 1 HalpyT, 1110 TOOy10BaHa
3a pO3paxOBaHUMHU JIAaHUMH.

JI1s1 BU3HAUYEHHSI aKTUBHOI Ta PEaKTUBHOI MOTYKHOCTEH MOBHY MOTYXHICTb,
[0 BHU3HAUYCHA KOMIUIEKCHUM YHCJIOM Yy TIOKa3Hid QopMi, IepeBeaemMo B
anrebpaiuny ¢opmy. Toai ailicHa 4YacTMHA KOMIUIEKCY SIBIISE COOO AKTUBHY
MOTYXHICTh, a YSIBHA — PEAKTHBHY

S=310c0s59,93° —310sin 59,93° =155.27 — j267.9 BA.
TakuM 4HMHOM,
- aKTUBHA MOTY>KHICTh I0piBHIOE P =155,27 Br,

- peakTUBHA MOTYKHICTb JOpiBHIOE Q =-267,9 Bap.
[loBHa, akTHBHA Ta PeaKTHBHA MOTYKHOCTI OKPEMHX TJIOK JOPIBHIOIOTH

S, =UI, =100-4,99¢ 7 =499¢7 — j499 BA;

P, =0 Br; Q, =-499 Bap.
S, = Ul =100-2,78¢7%1 = 278¢718 155,68 + j230,5 BA;
P; =155,68 Br; Q5 =230,5 Bap.

[lepeBipka mokasye, 1o
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Q~Q, +Qs3.

bananc nmoTy>kHOCTEH 31AIIOBCS, a OTKE CXeMa po3paxoBaHa BIpHO.

tj

Pucynok 20 - Bektopna ngiarpama cTpyMmiB 1 Harmpyr

3anuTaHHs AJI CaMOIIEPEBIPKU
1. CdopmyntoiiTe  MOHATTSS  MHUTTEBOIO  Ta  JIIIOYOTO  3HAYEHb

CUHYCOIiJIaJIbHOTO CTPyMY.
2. JlaiiTe BU3HAUYEHHS MEPIOAY, YACTOTH, TOYATKOBOI (pa3u Ta 3cyBy (as.
3. CdopmymntoliTe yMOBH TIOSIBU PE30HAHCY HAMpyr, CIOCOOM MOro

JOCATHEHHS Ta OOYAyiTe BEKTOPHY Jiarpamy.
4. CdopmynoiTe yMOBH TOSIBU PE30HAHCY CTPYMiB, CHocoOu HOro

JOCATHEHHsI Ta MOOyAyiiTe BEKTOPHY Jiarpamy.
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5. Buknamith OCHOBHI TOJIOKEHHS KOMILJIEKCHOTO METOAY pPO3PaxXyHKY
SIEKTPUYHUX KU CHHYCOiIaJIbHOTO CTPYMY.

6. Cdopmynroiite Bu3HAYeHHS OalaHCy MOTYKHOCTEM y  KoJlax
CUHYCOIiIaJIbHOTO 3MIHHOTO CTPYMY.

7. TlosICHITB, BiJ YOTO 3aJICKUTHh KOE(DIMIEHT MOTYKHOCTI COSP 1 3 SIKOIO
METO MOTPIOHO HOTO IMiABUITYBATH.

CIIMCOK JIITEPATYPHU

ba3osa

1. ManuniBcekuit C.M. 3aransna enektporexHika / C.M. ManuHiBCbKHil. —
JIbBiB: Beckup bit, 2003. — 263 c.

2. Mosurik I1.M. EnekrpoTexnika Ta enexkrpomexadika / [1.M. Monrtik. — JIbBiB:
Hoswuii cBiT-2000, 2012. — 302 c.

3. PoxxkoBa C.E. EnekTpoTexHika, €JIEKTPOHIKAa Ta MIKpOIPOIIECOpHA TEXHIKa:
koHcnekt Jekuiit / ILII. PoxkoB, C.E. PoxkoBa. — Xapkis: XHALY, 2016. —
179 c.

JlonomizkHa

1. KpacnukoB B.M., HoBukoB A.B. Enexktpomexanika / B.M. KpacHukos,
A.B. HoBukos. — KuiB: Buma mk., 1994. — 372 c.

2. Poxxona C.E., Poxkos ILII. JlabopaTopHuii MPakTUKYM 3 €JIEKTPOTEXHIKHU,
CJICKTPOMEXaHIKH Ta eIEKTPUYHUX BUMIpIOBaHb. - XapkiB: XHANY, 2017. — 87 c.

Indopmauiiini pecypcn

1. http://electricalschool.info/spravochnik/electroteh/
2. http://dl.khadi.kharkov.ua/course/view.php?1d=262
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Jlonatok A
MiHiCTepCTBO OCBITH 1 HAYKH Y KpaiHu

XapKiBChKHI HAITIOHATLHUN aBTOMOO1IBHO-IOPOKHIM
YHIBEPCUTET

PO3PAXYHKOBO-I'PA®IYHA POBOTA
“Po3paxyHOK CKJIAJIHUX €JIEKTPUUYHUX KIJT TOCTIHOTO Ta 3MIHHOTO CTpyMYy”

3 IUCUUIUTIHY “ ENeKTpOoTexHIKa Ta eleKTpoMexaHika

Bapiant No

Bukonasg: cT. 1p.

[Ipuiinss:

XapkiB 20
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Jlonatok b

Bxinai maui
BJ:I;_ o | Ei, | Ea, | Es, | Roi, | Roz, | Ros, | Ri, | Rz, | Rs, | R4, | Rs, | R,
ra | PHC B B B OM | OM | OM | OM | OM | OM | OM | Om | OM
0 0 22 24 10 | 0.2 - 1,2 2 1 8 4 10 6
1 1 55 18 4 0.8 - 0.8 8 4 3 2 4 4
2 2 36 10 25 - 04 | 05 4 8 3 1 2 7
3 3 16 5 32 - 06 | 0.8 9 3 2 4 1 5
4 4 14 25 28 1 09 | 1.2 - 5 2 8 2 2 6
5 5 5 16 30 | 0.4 - 0,7 6 4 3 2 5 3
6 6 10 6 24 | 08 | 03 - 3.5 5 6 6 3 1
7 7 6 20 4 - 0.8 | 1.2 4 6 4 4 3 3
8 8 21 4 10 - 0,2 | 0.6 5 7 2 8 1 1
9 9 4 9 18 | 0.8 - 0,7 | 2.7 10 4 8 10 2
10 10 4 24 6 0.9 - 0,5 9 8 1 6 10 4
11 11 16 8 9 0,2 | 0.6 - 2,5 6 6 5 10 5
12 12 48 12 6 08 | 14 - 4,2 4 2 12 6 2
13 13 12 36 12 - 04 | 12 | 35 5 1 5 6 9
14 14 12 6 40 | 1.2 | 0.6 - 2 3 8 5 7 8
15 15 8 6 36 | 1.3 - 1,2 3 2 1 6 8 6
16 16 72 12 4 0,7 | 1.5 - 6 1 10 4 12 4
17 17 12 48 6 - 04 | 04 | 25 1 4 15 2 2
18 18 12 30 9 0,5 - 0,5 | 3.5 2 3 3 1 3
19 19 9 6 27 - 1 0.8 | 4.5 2 8 13 4 3
20 20 22 24 10 | 0,2 - 1,2 2 1 8 4 10 6
21 21 55 18 4 0.8 - 0.8 8 4 3 2 4 4
22 22 36 10 25 - 04 | 05 4 8 3 1 2 7
23 23 16 5 32 - 0,6 | 0.8 9 3 2 4 1 5
24 24 14 25 28 1 09 | 1.2 - 5 2 8 2 2 6
25 25 5 16 30 | 0.4 - 0,7 6 4 3 2 S 3
26 26 10 6 24 | 0.8 | 03 - 3.5 5 6 6 3 1
27 27 6 20 4 - 08 | 1,2 4 6 4 4 3 3
28 28 21 4 10 - 0,2 | 0.6 5 7 2 8 1 1
29 29 4 9 18 | 0,8 - 0,7 | 2.7 10 4 8 10 2
30 30 4 24 6 0.9 - 0,5 9 8 1 6 10 4
31 31 16 8 9 0,2 | 0.6 - 2,5 6 6 5 10 5
32 32 48 12 6 08 | 1.4 - 4,2 4 2 12 6 2
33 33 12 36 12 - 04 | 12 | 35 5 1 5 6 9
34 34 12 6 40 | 1.2 | 0.6 - 2 3 8 5 7 8
35 35 8 6 36 | 1.3 - 1,2 3 2 1 6 8 6
36 36 72 12 4 0,7 | 1.5 - 6 1 10 4 12 4
37 37 12 48 6 - 04 | 04 | 25 1 4 15 2 2
38 38 12 30 9 0.5 - 0,5 | 3.5 2 3 3 1 3
39 39 9 6 27 - 1 0.8 | 45 2 8 13 4 3
40 40 22 24 10 | 0,2 - 1.2 2 1 8 4 10 6
41 41 55 18 4 0.8 - 0.8 8 4 3 2 4 4
42 42 36 10 25 - 04 | 05 4 8 3 1 2 7
43 43 16 5 32 - 0,6 | 0.8 9 3 2 4 1 5
44 44 14 25 28 1 09 | 1.2 - 5 2 8 2 2 6
45 45 5 16 30 | 0.4 - 0,7 6 4 3 2 5 3
46 46 10 6 24 | 0.8 | 03 - 3.5 S 6 6 3 1
47 47 6 20 4 - 0,8 | 1.2 4 6 4 4 3 3
48 48 21 4 10 - 02 | 0,6 5 7 2 8 1 1
49 49 4 9 18 | 0.8 - 0.7 | 2.7 10 4 8 10 2
50 50 15 63 6 1 - 1,2 5 3 1 2 12 3
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Honarok B
Bxigui gani

Ml w | E | foo |G| 6Ly | L | L | Ry R | R
TS puc. B I'm | MKD | MK® | MKD | M[H | M[H | M[H | OM OMm OMm
0 1 100 50 © - - - 31 17 0 2 20
1 2 150 50 - - 100 0 15 15 0 4 10
2 3 120 50 0 312 - - - 16 0 2 20
3 4 100 50 - 150 - 0 - 14 0 3 30
4 5 50 50 0 - 200 - 30 - 0 - 40
5 4 150 50 - 120 - 0 - 17 0 6 6
6 6 200 50 0 320 - 0 - 31 0 - 7
7 7 220 50 - - 220 0 - © 0 12 12
8 8 120 50 - 632 - - - 11 0 6 16
9 9 150 50 - 159 - 0 - - 0 8 18
10 10 50 50 - 100 - 0 - 10 0 - 24
11 11 100 50 0 - 120 - 18 - - 12 20
12 12 220 50 - 220 120 0 - - 0 - 5
13 13 200 50 - - 300 0 - - 0 6 16
14 14 120 50 0 - 230 - 15 - 0 9 10
15 15 100 50 0 - 120 - 12 - 0 5 10
16 16 150 50 - 120 - 0 - 15 0 4 10
17 17 120 50 0 152 - 0 - 24 0 4 14
18 18 200 50 0 - 218 - 37 - - 7 10
19 19 100 50 0 - 638 - 31 - 0 8 10
20 20 120 50 - 150 120 0 - - - 6 6
21 21 150 50 - 120 | 220 0 - - 0 - 10
22 22 200 50 - 300 100 0 - - - 8 12
23 23 220 50 0 - 300 - 21 - 0 - 22
24 24 100 50 0 230 - - - 95 - 10 15
25 25 120 50 - 210 - 0 - 12 0 11 25
26 26 150 50 0 160 - - - 140 0 - 20
27 27 200 50 - 120 - 0 - 61 0 8 -
28 28 50 50 - 180 - 0 - 54 0 - 10
29 29 220 50 0 - 200 - 9 - 0 - 40
30 30 50 50 0 300 - - - 97 - 8 40
31 31 100 50 0 - 0 - - 21 - 9 20
32 32 120 50 - - 330 0 29 63 0 - 15
33 33 120 50 0 - 100 0 24 - 0 6 60
34 34 120 50 0 - 200 - 30 43 - 5 ©
35 35 100 50 - 120 - 0 - 32 0 14 4
36 36 150 50 0 - 0 0 45 95 0 - 6
37 37 100 50 0 - 600 - 19 - 0 4 40
38 38 200 50 - 159 100 0 - 63 0 - 4
39 39 220 50 - - 200 0 23 44 0 - o
40 40 100 50 0 - 200 0 12 0 0 6 16
41 41 50 50 - 241 220 0 - - 0 7 7
42 42 120 50 0 - - - 30 45 0 - 7
43 43 50 50 0 - 100 - 8 - 0 13 ©
44 44 100 50 - 244 120 0 - 85 - 16 0
45 45 200 50 0 245 120 0 - 17 - 8 0
46 46 220 50 0 - - - 14 13 0 - 80
47 47 120 50 0 120 | 200 0 21 0 0 8 40
48 48 150 50 0 380 | 200 - - 15 0 - 17
49 49 100 50 - 600 - 0 11 19 0 11 21
50 50 50 50 - 250 - 0 - 21 0 10 20
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HaBuanbhe BHUIaHH

EJIEKTPOTEXHIKA TA EJIEKTPOMEXAHIKA

PoGoua nporpaMa Ta MeTOAMYHI BKA31BKH 10 PO3paxyHKOBO-rpadigHoi
pobotu
JUISL CTY/ICHTIB JICHHOI Ta 3a049HO1 )OpM HaBYAHHS
3a HapsIMOM HiATroToBKHU 151 — « ABTOMaTH3a1isl T KOMIT FOTEPHO-
IHTErpOBaHI TEXHOJIOT11»

Vxnamaui: PoxkoBa CiTiiana EnyapaiBaa
Poxxos Iletpo IlaBinosuu

BianoBigansHuii 32 BUTYCK baxunos O.B.

Penaxrop
[Tnan , 103, dopmat 60x80 1/16 [Tamip razeTHuit
[Tinmucano 10 ApyKy YMOB. IpyK. apK. OO6u.-BUI. apK.
Binnpykosano Ha puzorpadi  Tupax npum. [{ina moroBipHa

3amoBJiicHHS No

XHAJlY, 61002, Xapkis, Byi. SApocnaBa Myaporo, 25

[TinroToBseHO 1 BIAIPYKOBAHO BUJIABHUIITBOM XapKiBCHKOTO HAI[IOHAIBHOTO
aBTOMOO1JTbHO-0POKHBOT'O YHIBEPCUTETY
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	Кафедра автомобільної електроніки


	Метою розрахунково-графічної роботи є перевірка якості засвоєння студентами відповідних розділів курсу й отримання студентами практичних навичок щодо розрахунку складних електричних кіл постійного та змінного струмів. Приступати до виконання роботи сл...
	Звіт слід виконувати у вигляді пояснювальної записки згідно з вимогами до оформлення науково-технічних звітів та ОКР. Приклад титульного листа наведено у додатку А.
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	Теоретичні відомості


	Рисунок  1 - Ділянка електричного кола з опором
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	Контур, зображений на рис. 2, можна зобразити іншим чином (рис. 3).
	Рисунок  3 - Еквівалентний контур
	Різниця потенціалів точок а і b дорівнює ЕРС; тоді можна записати закон Ома для замкнутого контуру
	Перший закон Кірхгофа. Алгебраїчна сума струмів в електричному вузлі дорівнює нулю
	,
	Це твердження доводиться тим, що у вузлі не можуть нагромаджуватися електрони.Струми, що течуть до вузла, звичайно вважаються позитивними, а ті, що течуть від нього – негативними.
	Другий закон Кірхгофа. Алгебраїчна сума ЕРС, що діють у будь-якому замкнутому контурі електричного кола, дорівнює алгебраїчній сумі напруг на окремих ділянках цього контуру
	Правила еквівалентних перетворень.
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	Еквівалентний опір при послідовному з’єднанні елементів обчислюється за формулою
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	I2
	За напрямок струму приймають напрямок прямування позитивних зарядів. За напрямок напруги між двома точками електричного кола приймають напрямок від більшого потенціалу до меншого. За напрямок ЕРС між виводами джерела приймають напрямок від меншого пот...
	Вхідні дані:
	Е1=7 В;  Е2=19 В;  Е3=3 В;
	R01=0 Ом;  R02=0,8 Ом ; R03=1,2 Ом;
	R1=4 Ом;  R2=6 Ом;  R3=4 Ом;
	R4=4 Ом;  R5=3 Ом;  R6=3 Ом.
	Видозмінимо схему в більш зручну для розрахунку (рис.9). Кожне джерело електричної енергії перемістимо у межах гілки до вузла “4” і визначимо такий напрям, щоб потенціал четвертого вузла можна було прийняти рівним 0.
	Запитання для самоперевірки

	1. Яке з’єднання опорів називають послідовним, паралельним, змішаним?
	2. Сформулюйте закон Ома та запишіть його для ділянки кола, для замкнутого кола.
	3. Сформулюйте закони Кірхгофа та запишіть їх в алгебраїчному виді.
	4. Викладіть принцип накладання та послідовність розрахунку електричного кола методом накладання.
	5. Викладіть зміст методів розрахунку електричних кіл з кількома джерелами: метод безпосереднього використання законів Кірхгофа та метод контурних струмів.
	Для електричного кола, за даними додатку В, визначити струми у гілках кола та напруги на окремих ділянках за допомогою методу комплексних чисел. Скласти баланс активної та реактивної потужностей. Побудувати векторну діаграму струмів і напруг. Визначит...
	Теоретичні відомості

	Резистивний елемент– це елемент електричного кола змінного струму, у якому відбувається необоротне перетворення електричної енергії в інші види енергії. Основним параметром резистивного елементу є активний  опір R.
	Приклад розрахунку
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	Розв’язання.
	Запитання для самоперевірки

	1. Сформулюйте поняття миттєвого та діючого значень синусоїдального струму.
	7. Поясніть, від чого залежить коефіцієнт потужності cos( і з якою метою потрібно його підвищувати.
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